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The question concerning tech-nology was most essen- tial to the Functionalistic discourse in the late 
1920s and early 1930s. Antonio Sant’Elia’s Futurist ma-
nifesto had paved the way for new buildings designed 
to take full advantage of every technological and 
scientific resource available. The Futurists had also for-
mulated a new ideal of beauty with a taste for light, 
the practical, the ephemeral, and the fast moving. 
Sigfried Giedion dealt with the change of paradigm 
within architecture from monumental to rational buil-
ding. He focused on the meaning of the new industri-
ally produced materials, as well as on the redefinition 
of the role of the architect within an industrial society. 
Building types, especially residential, Domino, Existenz-
minimum, standardisation, design for industry, rational 
building, hygiene, and social concerns were often to-
pics discussed in the Functionalistic writings. Michel 
Foucault has pointed out that a very narrow meaning 
is given to the concept of ”technology” in architectu-
ral studies. One should not limit the concept to hard 
technology only, but also include social organizations 
within it.1
In this study, I have understood a building as a techno-
logical metasystem, including physical objects or 
artefacts, activities or processes, and know-how.2 A 
building is an outcome of a technological process. 
However, architecture appears to be the product of an 
artistic intention, not purely of necessity as in building. 
Architectural savoir deals with several aspects, such as 
the history of the profession, evolution of the science 
of construction, and a rewriting of aesthetic theories. It 
is my intention here to open new perspectives into the 
relationship between Functionalist architecture and 
technology by applying theoretical frameworks used 
in studying the history of technology. An analogy to 
the Actor Network Theory (ANT) developed by Bruno 
Latour and Michel Callon is presented together with 
the implications of Thomas Hughes’ concepts dealing 
with the development of technological systems, and 
the possibilities which the social construction of facts 
and artefacts (SCOT) open for interpretation of archi-
tecture. My comprehensive empirical data is related to 
the most famous work of Finnish Functionalism, Pai-
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mio Sanatorium (1929–1933) by Alvar Aalto.
Reinforced concrete skeleton and architect
Bruno Latour’s central message is that the social sci-
ences have forgotten technology and the non-human 
agents. In this manner, they have lost important opp-
ortunities to understand society and its changes.3 
Such distinctions as social/technical, modern/post-
modern, are produced by the actors themselves and 
for this reason do not serve as resources for explaining 
phenomena. Latour opposes Martin Heidegger’s un-
derstanding of technology. For Heidegger, technolo-
gy dominates humans, the natural world and even the 
natural sciences. In his philosophy, technology frames 
(Gestellen) our understanding of reality. Latour used a 
simple, well-known example (“Guns kill people”) to de-
monstrate the impossibility of speaking of any sort of 
mastery in our relations with non-humans, including 
their supposed mastery over us. In this chapter, I follow 
Latour’s line of thinking presented in Pandora’s Hope4 
and suggest an analogy to his example.
If I state: “By using a reinforced concrete frame 
good Functionalistic architecture is (was) created”, archi-
tects would reply: “Reinforced concrete doesn’t make 
architecture; architects make architecture.” The first 
slogan is materialistic: the reinforced concrete acts 
by virtue of material qualities irreducible to the social 
qualities of the architect. The sociological view would 
instead emphasize the moral qualities of the architect: 
a good architect would make good architecture out of 
any material. In the first version the reinforced concre-
te frame adds everything to the action. By contrast, the 
sociological version renders the reinforced concrete 
skeleton a neutral carrier that adds nothing to the ac-
tion. The materialists, according to Latour, would thus 
make the intriguing suggestion that our qualities as 
subjects, our competence, our personalities, depend 
on what we hold in our hands. The materialists insist 
that we are what means we possess. For the sociolo-
gists, the reinforced concrete frame adds something, 
though not to the moral state of the architect. Latour 
states that for the sociologists one’s moral state is a Pla-
tonic essence: one is born either a good architect or an 
untalented one. In this account, what matters is what 
you are. The reinforced concrete frame only speeds 
the act but doesn’t modify one’s goal. In real life, the 
materialists would agree that the human actor is to 
some extent transformed by the material. The reinfor-
ced concrete frame could serve as a source of inspira-
tion for the architect. However, without the reinforced 
concrete frame no good Functionalistic architecture 
would exist. Even the sociologists agree that the mate-
rial adds something to the process.
Latour describes four ways of technical mediation. 
The first one is a program of action, a series of goals, 
steps, and intentions. He states that if the agent is hu-
man and his goal is interrupted for whatever reason, he 
makes a detour, a deviation – and a third agent emer-
ges from a fusion of the other two. Which goal will the 
Marianna Heikinheimo: Functionalism and Technology 75
new composite agent now pursue? It may return to 
either agent’s previous goal or adopt a new one cor-
responding to neither agent’s program of action. (You 
only wanted to make architecture but now, with the 
reinforced concrete frame within your reach, you want 
to make Functionalist architecture). Latour has used the 
concept translation in the meaning of displacement, 
drift, invention, mediation, the creation of a link that 
did not exist before and that, to some degree, modifies 
the original two.
The third hybrid entity is someone else. In ANT, the 
translation is wholly symmetrical. The architect is dif-
ferent working with the reinforced concrete skeleton 
and the reinforced concrete skeleton becomes somet-
hing else (good architecture in an architect’s hands). 
There is symmetry between the agents. Through ac-
tion, the reinforced concrete skeleton ceases to be 
only abstract knowledge and potential possibilities. 
Abandoning the subject-object dichotomy helps us 
understand collectives. In ANT, responsibility for ac-
tion is shared among the various agents. If action is a 
property of associated entities, it is unfair to say, “archi-
tects make good Functionalist architecture”. Making 
Functionalistic architecture is a property of the whole 
association of entities that includes material techni-
ques, social organizations, and human actors. Action 
is not a property of humans, but of an association of 
actants. In reality, all agents have several goals (sub-
programs). The interaction is complex. The agents of-
fer each other new possibilities, new goals, and new 
modes of action.
 Following in the footsteps of Bruno Latour, one 
could discuss Alvar Aalto’s early intentions to carry out 
a design based on a reinforced concrete frame during 
the years he worked and lived in the city of Turku in 
Southwestern Finland (1927–33). The Standard block 
of rental flats, the Southwestern Finland Agricultural 
Co-operative building and theatre and the Turun 
Sanomat newspaper office offer a field in which to 
investigate Aalto’s evolution. All these buildings 
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have reinforced concrete frames, different in each case. 
Some persons appeared in several projects, e.g. Emil 
Hartela, the structural engineer. However, the goals 
and associated entities varied. The reinforced concrete 
frame of Paimio Sanatorium (1928–33) allows one to 
reflect on the relationship between the architect and 
the engineer in the design project. Reinforced concrete 
embodies abstract scientific knowledge. The architect 
was influenced by the engineer who was able to make 
calculations. On the other hand, it was the building 
company which had the experience. The construction 
manager, Arvi Ahti, who got the commission to rea-
lize the reinforced concrete frame of Paimio Sanato-
rium, was a close member of Mr. Hartela’s family. These 
men had years of experience co-operating together. 
Constructing the seven-story wing of narrow, canti-
levered sun-terraces balanced around one row of co-
lumns was an unforeseen project. An anecdote reve-
als something of the doubts that the young Aalto had: 
on a stormy autumn day he needed to drive to Paimio 
just to be sure that the structure had not collapsed!5 
For Latour the most important meaning of technical 
mediation was crossing the boundary between signs 
and things. In the case of Paimio Sanatorium, the rein-
forced concrete frame made possible the non-bearing 
outer walls, which enabled the large-scale openings 
and finally the big windows allowed sunlight into the 
building which killed the tuberculosis bacteria. In this 
manner architecture was at the service of medical care. 
Aalto seems to have been talented enough to convince 
other people of the rationality and economy of his de-
sign and intentions, including the artistic ones. Latour 
remarks that for an outsider admiring the result the way 
the goal was achieved was not substantial. The agents 
delegate goals to other agents. Delegation is actorial, 
spatial, and temporal. The one who gave shape to the 
situation vanishes when the project is finished.
Innovations in wood
Alvar Aalto and Otto Korhonen, founder and owner 
of the Huonekalu- ja Rakennustyötehdas furniture 
manufacturing company, became collaborators in the 
late 1920s in Turku.
They started making experiments by bending 
wood. The huge commission to manufacture the fur-
niture for Paimio Sanatorium was a life belt for Otto 
Korhonen’s factory during the years of recession in the 
early 1930s. For Aalto this provided a way to finance 
the development of his type of furniture. Aalto’s most 
important patented innovations deal with different 
methods of bending wood and wooden furniture.6 
These innovations can be considered a cluster, a varia-
tion on the same theme. This activity began in close co-
operation with the experienced and knowledgeable fur-
niture manufacturer Otto Korhonen. Thomas Hughes 
has made an extensive empirical study of American 
innovators. In his book American Genesis, A Century of 
Invention And Technological Enthusiasm, the general 
themes deal with holistic system builders, the impact 
of Taylorism and Fordism, and he even discusses archi-
tecture and art. Hughes has characterized the different 
styles of invention. He makes a distinction between ra-
dical and conservative innovations. Radical inventions 
often led to the creation of new technological systems, 
whereas the conservative ones aimed at improving 
existing systems. Aalto’s inventions dealing with met-
hods of bending wood can be seen as conservative 
ones. Nevertheless, they lead to a change of production 
methods at Otto Korhonen’s factory. Tailoring furniture 
and interiors set the stage for the serial production of 
standardized furniture. The manufacture was still ba-
sed on manual work. The established manufacturers 
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rarely funded the radical invention of an independent 
inventor, because they sought inventions that impro-
ved the use of existing machines, devices, and proces-
ses.7 Knowing the critical problems when developing 
technological systems is important. There have often 
been mentors who have alerted inventors to critical 
problems. In Aalto’s case, the mentor was Otto Korho-
nen. Korhonen gave Aalto an insider’s view of the 
technical qualities of the material and also a model for 
patenting. It is difficult to reconstruct the relationship 
between the two men because no letters remain.8 Alvar 
Aalto’s grandfather Hugo Hamilkar Hackstedt might 
have given him a role model and his friend Lasslo Mo-
holy-Nagy inspiration, which are the influences Göran 
Schildt has underscored.
Aalto was an independent innovator who worked 
on his own. The co-operation between Korhonen and 
Aalto came to a sudden end in 1935 when Korhonen 
died. “Improvements relating to furniture and the like” 
was the name of the patent that was widely applied in 
Paimio. The so-called Paimio chair is produced accor-
ding to this method. Korhonen and Aalto also mana-
ged to develop in 1932–33 the “Improvements relating 
to a Process of bending Wood and to Articles made 
thereby”, in other words the L-leg, which later on beca-
me the basis of Aalto’s furniture design. However, the 
L-leg was not applied in Paimio. The cabinetmakers 
worked as their assistants. Patents created a relation 
between the inventors and the technicians, which is 
characteristic of the modern world.9 As innovators, 
Korhonen and Aalto’s approach was empirical. Hughes 
would classify this pair of innovators as professionals 
because their income depended on the furniture ma-
nufacture.10
According to Hughes, inventor’s imaginations and 
eureka moments often involve the use of metaphors 
which have often been visual or spatial. “A good me-
taphor implies an intuitive perception of the simila-
rity in the dissimilar.” Scientific discovery and tech-
nological invention depend heavily on metaphor.11 
Alvar Aalto’s early patents and his standard drawings12 
open a perspective from which to discuss the relation-
ship between designer and industry. It is easy to dis-
tinguish contradictions and similarities between the 
international discourse and local circumstances.13
Industrial steel windows 
SCOT gives the tools to unfold the technological mea-
nings Alvar Aalto constructed in his design in Paimio. 
Machine-aesthetics, international ideology, rationality, 
and hygiene are  possible interpretations. Historians of 
technology often seem content to rely on the manifest 
success of the artefact as evidence that there is no 
further explanatory work to be done.14 It is the obsta-
cles in implementation that give an idea of the inter-
pretative reality of a technological process. The case of 
Paimio Sanatorium also allows examining how techno-
logical meanings were shared among international 
groups of professionals. A key concept for SCOT is a 
relevant social group. All its members share the same 
set of meanings attached to a specific artefact. The ar-
tefact in question should have some meaning to the 
social group. Once the relevant groups around an arte-
fact are identified, they are described more in detail. In 
particular, the problems each group has with respect to 
the artefact are worthy of study. Each problem may have 
several solutions. In SCOT the developmental process of 
a technological artefact is described as an alternation of 
variation and selection. The relevant groups interact. The 
result is a “multidirectional” model in contrast to linear 
explanations often used explicitly in many innovation 
studies and implicitly in much of the history of tech-
nology. The “successful” stages in the development 
are not the only possible ones. Following the develop-
mental stages of an artefact, one may notice growing 
or diminishing degrees of stabilisation.
Steel windows were used extensively in the Paimio 
Sanatorium. They were manufactured at the Chricton-
Vulcan shipyard in Turku. The rolled steel profiles were 
imported and the windows tailor-made.
Finland was suffering from a deep recession in the 
early years of the 1930s and the construction commit-
tee of the sanatorium, formed by 52 municipalities in 
South-western Finland, had demanded that local labour 
and materials should be used in the project. At the time 
steel windows had become an emblem of modernity 
among Finnish architects. The domestic market was 
taken over by Finnish machine workshops. However, 
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there was no mass market in Finland and no serial pro-
duction, only tailor-made systems were realized.15 The 
steel windows were more expensive and elitist. The 
correspondence between the Harkopp & Krüger 
Company and Aalto reveals that the author was fully 
aware of the heat loss of steel windows. By contrast, 
the technical suitability to the Nordic climate of woo-
den windows was well known and there was an abun-
dance of this local material.
The Functionalistic discourse, which emerged 
in the industrialized countries of Western Europe, 
stressed the rational production of building materi-
als. The international discourse was more important 
to Aalto than using common sense in the agrarian local 
context. He consciously constructed an extensive steel 
window system on the most public (the most photo-
graphed) parts of the building. Wooden windows, the 
more economic solution, were used in the less public 
areas of the sanatorium, such as the patients’ rooms.
The project was published in several architectural 
magazines before the Second World War. These ar-
ticles shared Aalto’s way of thinking. Both the text and 
photographs, first presented in the Finnish Arkkitehti 
magazine, were absorbed into the discussion.
Bijker and Pinch have claimed that a closure in tech-
nology involves the stabilisation of an artefact and the 
“disappearance” of problems. To close a technological 
controversy, one need not solve the problems in the 
common sense of the word. The key point is, whether 
the patients’ wing would be easy to clean. This rhetori-
cal move helped the medical experts stabilize the me-
aning of the steel window as hygienic ones. The archi-
tects’ international community stabilised the problem 
of Paimio Sanatorium as a successful response to the 
challenge of Functionalism by publicising it widely.
Conclusion
By testing different frameworks applied in the studies 
of the history of technology, the mute object began 
to speak and the “black box” to unfold. Recognising 
the actor networks around a technological process, as 
well as the concepts of interpretative flexibility and 
closure mechanism, the notion of social group can be 
given empirical reference in the cultural study of tech-
nology. The example of the steel windows suggested 
that there was no direct connection between Functio-
nalist ideology, which stressed economic solutions, 
and architectural form.
This study raises several questions that might be 
addressed in future studies of the history of architec-
ture.
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